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theory models which are equipped with dierent vacuum states. For example the Sine-Gordon- and the 42-
model. It is known that in these models there are also states, called soliton- or kink-states, which interpolate
dierent vacua. We consider the following question: Which are the properties a pair of vacuum sates must
have, such that an interpolating kink-state can be constructed? Since we are interested in structural aspects
and not in specic details of a given model, we are going to discuss this question in the framework of algebraic
quantum eld theory which includes, for example, the P ()2-models. We have shown that for a large class of
vacuum states, including the vacua of the P ()2-models, there is a natural way to construct an interpolating
kink-state.
*Introduction In quantum eld theory there are several models in 1+1 dimensional space-time which are
equipped with dierent vacuum states. For example the Sine-Gordon-model, the 42-theory and the Skyrme-
model in 1 + 1 dimensions. Further candidates are special types of P ()2-models. It is known that in the
Sine-Gordon- and 42-model there are also states which interpolates dierent vacuum states. These states are
called soliton- or kink-states. An construction in the framework of algebraic quantum eld theory was done
by J. Fro¨hlich Froh1 in the 70s where he also discussed the existence of kink-states in general P ()2-models.
However, these construction leads only to kink-states which interpolates vacua which are connected by an
(special) internal symmetry transformation. Since there are also candidates for models with dierent vacua
which can not be connected by a symmetry transformation, we can ask the following question:
If we consider any quantum eld theory in 1 + 1 dimensions which is equipped with dierent vacuum
states. Which are the properties a pair of vacuum sates must have, such that an interpolating kink-state
can be constructed?
Since we are interested in structural aspects and not in specic details of a given model, we are going
to discuss this question in the framework of algebraic quantum eld theory which includes, for example, the
P ()2-models. For this purpose, let us describe the main aspects of algebraic quantum eld theory in 1 + 1
space-time dimensions.
A 1+1 dimensional quantum eld theory is given by a prescription which assigns to each regionO  R2
a C*-algebra A(O) and the elements in A(O) represent physical operations which are localized in O. These
prescription has to satisfy a list of axioms which are motivated by physical principles. description
[ (1)] A physical operation which is localized in a region O should also localized in each region which
contains O. Therefore, we require that if a region O1 is contained in a lager region O, then the algebra
A(O1) is a sub-algebra of A(O).
[ (2)] Two local operations which take place in space-like separated regions should not influence each
other. Hence the principle of locality is formulated as follows: If a region O1 is space-like separated
from a region O, then the elements of A(O1) commute with those of A(O).
[ (3)] Each operation which is localized in O should have an equivalent counterpart which is localized
in a translated region O + x. The principle of translation covariance is described by the existence of
a two-parameter automorphism group fx; x 2 R2g which acts on the C*-algebra A, generated by all
local algebras A(O), such that x maps A(O) onto A(O + x).
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